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horizontal direction, being free to go up and down. One 
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position in a horizontal two-dimensional direction 
through a horizontal direction moving structure 33, 35, 
36, 47, 49, 51 and 52. The absorption means aggregate 



550 has a plurality of absorption means 55 provided 
such that absorption portions 57 are adjacent to one 
another. Absorption driving means 60, 62, 63, 65 are 
connected with each of absorption means 55. Then, a 
fine workpiece having complex shape can be also 
appropriately absorbed and carried. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] This invention relates to a workpiece absorp- 
tion carrier unit and an absorption head, for using when 
a workpiece in the shape of a plate, for instance, is 
absorbed and carried with a laser beam machining 
equipment or the like. 

[0002] In the past, when a workpiece in the shape 
of a plate, for instance, is absorbed and carried in a 
laser beam machining equipment or the like, an absorp- 
tion carrier unit having an absorption head using vac- 
uum pads or the like has been used. 
[0003] However, the workpiece after machining has 
various kinds of shapes. Especially, in case of the work- 
piece having complex shape, it was difficult to absorb 
and carry the workpiece since the position of the vac- 
uum pad can not be successfully fitted in the shape of 
the workp iec e. Besid es, in case of the w orkpiece having 
a fine part, the vaccum pad is out of the workpiece. So, 
effective suction force can not generate and it was diffi- 
cult to absorb and carry. 

[0004] Furthermore, when the absorbed workpiece 
is carried to the narrow place, such as just beside the 
pile of workpieces already piled, there is such a problem 
that the absorption head interferes with the pile of the 
workpieces, and the workpiece can not be successfully 
carried. 

[0005] Accordingly, taking the above-mentioned cir- 
cumstances into consideration, the object of the present 
invention is to provide an workpiece absorption carrier 
unit and an absorption head, capable of appropriately 
absorbing even complex and fine shape workpiece. 
Besides, preferably, the object of the present invention 
is to provide an absorption head capable of appropri- 
ately carrying workpieces to a narrow place. 

SUMMARY OF THE INVENTION 

[0006] In order to solve the above-mentioned prob- 
lems, the invention of claim 1 of the present invention is 
a workpiece absorption carrier unit, comprising: 

a machine body being free to move and drive at 
least in a horizontal direction; 
a head support rest provided with said machine 
body, being free to raise, 

one or more absorption means aggregates pro- 
vided with said head support rest, being free to 
move and position in a horizontal two-dimensional 
direction through a horizontal direction moving 
structure; 

said absorption means aggregate having a plurality 
of absorption means provided such that absorption 
portions are adjacent to one another; and 
an absorption driving means connected with each 
of said absorption means. 



[0007] With this structure, one or more than one 
absorption means aggregates are provided, being free 
to move and position in a horizontal two-dimensional 
direction through the horizontal direction moving struc- 

5 ture. Then, even if the workpiece to be absorbed and 
carried is one having complex shape, the workpiece can 
be absorbed and carried with no problem in such a 
manner that the absorption means aggregates are 
matched with the shape of the workpiece so as to move 

w and position in a horizontal two-dimensional direction. 
Besides, the absorption means aggregate has a plural- 
ity of absorption means provided such that the absorp- 
tion portions are adjacent to one another, and the 
absorption driving means is connected with each of the 

is absorption means. That is, the absorption of the work- 
piece can be separately performed by each absorption 
means. Even if the workpiece to be absorbed and car- 
ried has a fine part and some absorption portions of the 
absorption means aggregate are out of the fine part of 

20 the workpiece, for instance, the absorption of the work- 
piece can be effectively performed through trie remain- 
der absorption portions positioning on this workpiece 
without getting out. so the workpiece can be absorbed 
and carried with no problem. In this way, in the work- 

25 piece absorption carrier unit according to the present 
invention, even fine complex workpiece can be appro- 
priately absorbed and carried. 

[0008] Besides, the invention of claim 2 of the 
present invention is the workpiece absorption carrier 

30 unit according to the invention of claim 1 wherein a plu- 
rality of said absorption means aggregates are pro- 
vided, and these plural absorption means aggregates 
are free to individually move and position in a horizontal 
two-dimensional direction through said horizontal direc- 

35 tion moving structure. 

[0009] Then, a plurality of absorption means aggre- 
gates are provided, being free to separately move and 
position in a horizontal two-dimensional direction. 
Therefore, in addition to the effects of the invention of 

40 claim 1 , a plurality of absorption means aggregates can 
be positioned with various location patterns, so the 
workpiece having more complex shape can be 
absorbed and carried. Then, it is very convenient. 
[0010] Besides, the invention of claim 3 of the 

45 present invention is the workpiece absorption carrier 
unit according to the invention of claim 1 wherein 
respective absorption means of said absorption means 
aggregate are supported, being free to respectively indi- 
vidually move in up and down direction. 

so [0011] Then, in addition to the effects of the inven- 
tion of claim 1, effects can be exercised when the 
absorbed workpiece is brought down at a narrow place 
so as to be delivered to the pallet or the like. That is. in 
this case, the absorption means which does not absorb 

55 the workpiece may hit another hindrance during going 
down. But, each absorption means is free to move in up 
and down direction, separately. Then, while the absorp- 
tion means which hit a hindrance stops going down as it 
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is, the absorption means absorbing the workpiece goes 
down without hindrance and the absorbed workpiece 
can be delivered to the pallet or the like with no problem. 
So, it is very convenient. Then, the end portion of the 
workpiece in the shape of a plate, positioned near 5 
another workpiece or a part of the classification head, 
can be absorbed. 

[001 2] The invention of claim 4 of the present inven- 
tion is the workpiece absorption carrier unit according to 
the invention of claim 1 wherein said absorption driving 10 
means has an absorption control means for intermit- 
tently controlling absorption state of each absorption 
means. 

[0013] Then, in case where some absorption por- 
tions of the absorption means aggregate get out of the is 
workpiece, the absorption state of the absorption 
means is cut off through the absorption control means 
only concerning the absorption means of the absorption 
portion getting out of the workpiece. Then, in addition to 
the effects according to the invention of claim 1, using 20 
vain energy by operating the absorption means by 
which effective suction force can not generate to the 
workpiece is avoided and the saving of the energy is 
realized. Furthermore, the inconvenience of absorbing 
dust excluding the workpiece by the absorption means 25 
can be removed, so, it is very convenient. 
[001 4] The invention of claim 5 of the present inven- 
tion is the workpiece absorption carrier unit according to 
the invention of claim 1 wherein said horizontal direction 
moving structure has a frame provided with said head 30 
support rest, being free to rotate and position, an arm 
provided with said frame, being free to rotate and posi- 
tion and a head putting portion for putting said absorp- 
tion means aggregates, provided with said arm, being 
free to move and position in a horizontal direction. 35 
[0015] Then, each absorption means aggregate 
can be moved and positioned in a horizontal two-dimen- 
sional direction by rotating and positioning the frame 
with respect to the head support rest, and by rotating 
and positioning the arm with respect to the frame, and 40 
by moving and positioning the head putting portion with 
respect to the arm in a horizontal direction, and then, 
can be positioned at various positions in the horizontal 
plane. Therefore, in addition to the effects according to 
the invention of claim 1. the workpiece having more 45 
complex shape can be also absorbed and carried, so 
it's convenient. 

[001 6] The invention of claim 6 of the present inven- 
tion is an absorption head, comprising: 

so 

a head body; 

a plurality of absorption means, provided with said 
head body; 

a slide portion in the shape of a bar provided with 
each of said absorption means, movably supported ss 
in an axial center direction with respect to said head 
body, being independent of another absorption 
means; 



4 

an absorption portion densely located, being adja- 
cent to one another in non-absorption state of an 
object, provided with a top end of each of said slide 
portions; 

an air absorption means connected with each of 
said absorption portions; and 
an intermittent absorption control means provided 
with said air absorption means, capable of individu- 
ally on-off controlling of absorption operation of air 
to each of said absorption portions. 

[0017] That is, the absorption head has the absorp- 
tion portions densely provided, adjacent to one another, 
and the air absorption means is connected with each of 
these absorption portions. Then, the absorption of the 
workpiece can be separately performed by each of the 
absorption portions. Then, even if the object of absorp- 
tion is a fine complex workpiece and some absorption 
portions of the absorption head get out of the fine part 
of the workpiece. the absorption of the workpiece can 
be effectively performed through the remainder absorp- 
tion portions positioning on this workpiece without get- 
ting out. So, the workpiece can be absorbed with no 
problem. That is, according to the present invention, 
even the workpiece having complex and fine shape can 
be appropriately absorbed. When the absorbed work- 
piece is carried to a narrow place, such as just beside 
the pile of the workpieces already piled, the absorption 
means which do not absorb the workpiece may hit the 
hindrance, such as the pile of another workpiece during 
movement Since the slide portion of each absorption 
means is free to move, separately from other absorption 
means. Therefore, while the absorption means which hit 
a hindrance, stop moving in the hit state, the absorption 
means absorbing the workpiece move without difficulty 
and the absorbed workpiece can be carried to the posi- 
tion to be carried with no problem. In this way, in the 
present invention, the workpiece can be appropriately 
carried to a narrow plaoe, also. Furthermore, in the 
present invention, when some absorption means get 
out of the workpiece, for instance, the absorption oper- 
ation of air to the absorption portion of the absorption 
means is turned off only concerning the absorption 
means getting off the workpiece through the intermittent 
absorption control means so as to cut off the absorption 
state in the absorption portion. By doing so, using vain 
energy by operating the absorption means by which 
effective suction force does not generate to the work- 
piece is avoided, and the saving of the energy is real- 
ized. Furthermore, the inconvenience of absorbing dust 
excluding the workpieces by the absorbing means can 
be removed, so it's convenient. 

[0018] Besides, the invention of claim 7 of the 
present invention is the absorption head according to 
the invention of claim 6 wherein said slide portion in the 
shape of a bar is formed in the shape of a hollow tube, 
having air path therein, and said air path comprises a 
part of said air absorption means for absorbing air from 
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each of said absorption portions. 

[0019] Then, in addition to the effects according to 
the invention of claim 6, since the slide portion serves a 
part of the air absorption means, saving of the member 
is possible. So, it's very convenient Besides, since s 
there is no pipe arrangement in the absorption portion, 
excluding the slide portion, it never happens that such a 
pipe arrangement interferes with the workpiece or the 
like. Then, it's convenient. 

[0020] Besides, the invention of claim 8 of the 10 
present invention is the absorption head according to 
the invention of claim 6 wherein each of said absorption 
portions is supported, rotatably in all direction with 
respect to said slide portion in the shape of a bar. 
[0021] Then, in case of even the workpiece having 15 
an irregular portion by pressing machining or the like 
(not shown), each absorption portion is appropriately 
rotated and moved with respect to the surface having 
the irregular portion so as to match. Then, effective suc- 
tion force can be generated between these absorption 20 
portion and the workpiece. Therefore, in addition to the 
effects according to the invention of claim 6, the absorp- 
tion of the workpiece having an irregular portion is pos- 
sible, so, it's very convenient. 

[0022] Besides, the invention of claim 9 of the 25 
present invention is the absorption head according to 
the invention of claim 6 wherein a moving means of said 
head body is provided with said head body. 
[0023] Then, since the absorption head can be 
moved to an appropriate absorption position in the 30 
workpiece by moving the head body by the moving 
means so as to fit in the shape of complex workpiece, 
the absorption of more complex workpiece is possible, 
in addition to the effects according to the invention of 
claim 6. So, it's very convenient. 35 
[0024] Besides, the invention of claim 10 of the 
present invention is the absorption head according to 
the invention of claim 6 wherein each of said absorption 
portions has a cover means for covering each of said 
absorption portions and a taper portion is formed on 40 
said head body side of said cover means. 
[0025] Then, in addition to the effects of the inven- 
tion of claim 6, hitting one another by a plurality of 
absorption portions to be damaged is avoided with the 
cover means. Besides, inadvertently absorbing outside 45 
dust and the like when suction force is generated in the 
absorption portion is avoided. Besides, when the posi- 
tions of the absorption portions adjacent to each other 
are shifted in the axial direction, thereafter, one absorp- 
tion portion shifted is moved through its slide portion by so 
moving the head body side, and the positions of the 
absorption portions adjacent to each other are matched 
with each other again, the end side of one cover means 
hits the taper portion of the other cover means and slid- 
ably moved along this taper shape. So. catching the 55 
cover means each other is avoided. Then, it's conven- 
ient. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0026] 

Fig.1 is a view obliquely seen, typically showing the 

whole laser beam machining equipment; 

Fig.2 is a side sectional view showing a palletizing 

robot; 

Fig.3 is a view seen from the arrow I of Fig.2; 
Fig.4 is a view seen from the arrow II of Fig.2 (sec- 
tional view in part); 

Fig.5 is a view obliquely seen, showing a suspen- 
sion frame and a head unit and the like; 
Rg.6 is a side view showing one of the head units in 
detail (sectional view in part); 
Fig.7 is a view seen from the arrow III of Rg.6 (sec- 
tional view in part); 

Fig.8 is a view showing the head unit, seen from the 
upper (sectional view in part); 
Fi g.9 is a to p view sho win g on l y a head support por- 
tion of a head frame; 

Fig.10 is a view showing an absorption set aggre- 
gate, seen from the lower; 

Fig.1 1 is a view obliquely seen, showing the way of 
absorbing a machined workpiece by the absorption 
set aggregate; 

Fig.1 2 is a view obliquely seen, showing the way of 
delivering the carried machined workpiece on a pal- 
let; 

Fig. 13 is side view showing the way of absorbing 
the machined workpiece by the absorption set 
aggregate; 

Fig.1 4 is a side view, showing the way of delivering 
the carried machined workpiece on a pallet; 
Fig.15 is a top view typically showing the boundary 
capable of positioning of the four absorption set 
aggregates; 

Fig.1 6 is a top view typically showing an example of 
the pattern of positioning of the four absorption set 
aggregates; 

Fig.17 is a top view typically showing an another 
example of the pattern of positioning of the four 
absorption set aggregates; 

Fig.1 8 is a top view typically showing an another 
example of the pattern of positioning of the four 
absorption set aggregates; 

Rg.19 is a top view typically showing an another 
example of the pattern of positioning of the four 
absorption set aggregates; 

Fig. 20 is a top view typically showing an another 
example of the pattern of positioning of the four 
absorption set aggregates; 

Fig.21 is a top view typically showing an another 
example of the pattern of positioning of the four 
absorption set aggregates; and 
Fig.22 is a top view typically showing an another 
example of the pattern of positioning of the four 
absorption set aggregates. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0027] Embodiments of the present invention will 
now be described hereinafter with respect to the accom- 
panying drawings. 

[0028] As shown in Fig.1, a laser beam machining 
equipment 1 has a well-known raw material stocker 2, 
which piles and stores a lot of raw material workpieces 
70A in the shape of a plate, and from which the raw 
material workpiece 70A to be machined can be appro- 
priately taken out of a lot of raw material workpieces 
70A piled and stored. With the side of the raw material 
stocker 2 (the right side of the paper of Fig.1), two well- 
known laser beam machines 3, capable of cutting and 
machining the above-mentioned raw material workpiece 
70 A with laser beam are provided (the number of the 
laser beam machine 3 may not be two). With the side 
rather than the two laser beam machines 3, 3 (the right 
side of the paper of Fig.1), two well-known classification 
heads 5, capable of locating a machined workpiece 70 
cut and machined by the laser beam machine 3 ther- 
eon, are provided (the number of the classification head 
5 may not be two). Then, the raw material stocker 2, the 
laser beam machines 3, 3, and the classification heads 
5. 5 are located in a predetermined horizontal carrier 
direction (the direction as shown by the arrows A and B 
of the figure) in a row. 

[0029] On the upper hand of the raw material 
stocker 2, the laser beam machines 3, 3 and the classi- 
fication heads 5, 5, a guide rail 6 is provided, extending 
in the above-mentioned carrier direction (the direction 
as shown by the arrows A and B of the figure), so as to 
mutually communicate among the raw material stocker 
2, the laser beam machines 3, 3 and the classification 
heads 5, 5. A carrier robot 7 is provided with the guide 
rail 6, being free to move and drive in the carrier direc- 
tion (the direction as shown by the arrows A and B) 
along the guide rail 6. This carrier robot 7 is well-known, 
and can carry the raw material workpiece 70A from the 
raw material stocker 2 to each laser beam machine 3 
through a vacuum pad, and can carry the machined 
workpiece 70 from each laser beam machine 3 to each 
classification head 5 through a fork or the like. 
[0030] On the other hand, a plural number of well- 
known workpiece stockers 9 are provided with the side 
rather than two classification heads 5, 5 (the right side 
of the paper of Fig. 1 , that is, the side of the arrow B of 
figure), aligning and locating along the carrier direction 
(the direction as shown by the arrows A and B) (In the 
present embodiment, four workpiece stockers are pro- 
vided, but its number may not be four ). On each work- 
piece stocker 9, a pallet 10 in the shape of a plate is 
attachably and detach ably provided, which can pile and 
locate a plural number of machined workpieces 70 as 
well as can locate and align workpiece piles 700 made 
by piling many machined workpieces 70. As shown in 
Fig.1 , on the upper hand of the classification heads 5, 5 
and the plural number of wokpiece stockers 9, a pair of 



guide rails 11, 11, which are parallel to each other, are 
located through appropriate support members 11a, 
11a, extending in the carrier direction (the direction as 
shown by the arrows A and B in the figure) so as to 
5 mutually communicate among the classification heads 
5, 5 and a plural number of workpiece stockers 9. A pal- 
letizing robot 20 is provided with these guide rails 1 1 , 
11. 

[0031 ] As shown in Figs. 2 through 4 (but, the guide 

10 rails 11,11 are omitted in Fig.4), the palletizing robot 20 
has a suspension frame 21, being suspended by the 
guide rails 11,11. And, the suspension frame 21 is free 
to move in the carrier direction (the direction as shown 
by the arrows A and B) along the guide rails 11, 1 1 . A 

15 travel driving unit 22, which is comprised of a motor 22a 
and gears 22b, 22b rotated and driven by the motor 22a, 
is provided with the suspension frame 21. Besides, 
racks 11b, 11b are provided with the support member 
1 1a along the guide rails 11, 11. Each gear 22b of the 

20 travel driving unit 22 is engaged with each rack 11b. 
[0032] A pair of movement rails 23, 23, which are 
parallel to each other, are provided with the suspension 
frame 21, extending in the direction as shown by the 
arrows C and D in the figure, which is the horizontal 

25 direction, making right angle with the carrier direction 
(the direction as shown by the arrows A and B). A first 
frame 25 is provided with these movement rails 23, 23 
so as to be suspended, and the first frame 25 is free to 
move in the direction as shown by the arrows C and D 

30 along the movement rails 23, 23. A move driving unit 26, 
which is comprised of a motor 26a and a gear 26b 
rotated and driven by the motor 26a and the like, is pro- 
vided with the first frame 25, as shown in Fig.4. And, a 
rack 23a is provided with the suspension frame 21 along 

35 the movement rail 23. The gear 26a of the move driving 
unit 26 is engaged with the rack 23a. 
[0033] A plurality of guide holes 25a are formed on 
the first frame 25, penetrating in up and down direction, 
as shown in Fig.2 (In the present embodiment, four 

40 holes are formed as shown in Fig.3). As shown in Figs.2 
and 3, a rod 27 extending in up and down direction is sli- 
dably inserted into each guide hole 25a. A second 
frame 29 is connected with the lower end side of these 
rods 27, then, this second frame 29 is free to move in 

45 the up and down direction (the direction as shown by the 
arrows E and F of the figure) with respect to the first 
frame 25. As shown in Figs.2 through 4, balancers 28 
(two balancers in the present embodiment) which are 
air pressure cylinders units are provided between the 

so first frame 25 and the second frame 29. The load of the 
second frame 29 side is supported in the first frame 25 
by this balancer 28. Screw members 30 in the shape of 
a bar (two screw members in the present embodiment), 
extending in the upper direction are provided with the 

55 second frame 29. penetrating the first frame 25, as 
shown in Fig.2 or 3. Nut members 31 (two in the present 
embodiment) are provided with the first frame 25 so as 
to fix only in the up and down direction with respect to 
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the first frame 25. These respective nut members 31 are 
engaged with the respective screw members 30 so as 
to comprise a ball screw unit. 

[0034] Furthermore, a motor 32a and a nut driving 
unit 32 capable of rotating and driving the respective nut 
members 31 by the power from the motor 32a are pro- 
vided with the first frame 25. Besides, an axis 33 
extending in the up and down direction so as to project 
in the lower direction rather than thfc second frame 29 
(the direction as shown by the arrow F) is provided with 
the second frame 29, being free to axially rotate in the 
direction as shown by the arrows R1 and R2 with the 
rotational axis CT1 . extending in up and down direction 
as its center. A suspension frame 35 is suspended on 
the lower end side of the axis 33. Between the second 
frame 29 and the axis 33, a rotation driving unit 36 is 
provided. As shown in Fig.2, the rotation driving unit 36 
is comprised of a motor 36a provided on the second 
frame 29 side and a pulley 36 rotated and driven by the 

motoL_36aJhrough a.beJt.orJhe_like^andjthis_pulleyj36b 

is fixedly provided with the axis 33. And, the axis 33 can 
be rotated and driven in the direction as shown by the 
arrows R1 and R2 by the rotation of the pulley 36b. 
[0035] The suspension frame 35 of the present 
embodiment is basically in the shape of almost level 
plate and the plane is in the shape of almost cross, as 
shown in Figs.2 and 5. A head unit 45 is provided with 
each end portion 35a near the end of the four arm por- 
tions in the shape of a cross of the suspension frame 35 
(The shape of the suspension frame 35 is optional, and 
one or more head units 45 may be provided.). As shown 
in Fig.5, 6 or 8, each head unit 45 has a bracket 46 fixed 
on the lower side of the end portion 35a, and an arm 47 
which is level and almost straight is provided with the 
bracket 46, being free to rotate in the direction as shown 
by the arrows S and T in the figure with the rotational 
axis CT2 extending in the up and down direction (the 
direction as shown by the arrows E and F) as its center. 
On this occasion, a driving motor 49 is provided with the 
bracket 46 portion. And, the side of an output axis 49a 
of this driving motor 49 is coaxially located with the rota- 
tional axis CT2 and is connected with the arm 47. 
[0036] Rails for sliding 50, 50 are provided with the 
arms 47, extending in the direction as shown by the 
arrows P and Q in the figure (level direction) which is the 
extending direction of the arm 47 along the arm 47. An 
absorption head 58 is provided through the rails for slid- 
ing 50, 50. The absorption head 58 has a head frame 
51, being free to slide in the direction as shown by the 
arrows P and Q along the rails for sliding 50, 50 (In 
Fig.5, the rail for sliding 50 is omitted for simplification 
and the head frame 51 and the like are simply shown in 
the shape of a rectangular.) A slide driving unit 52, com- 
prised of a motor 52a and a gear 52b rotated and driven 
by the motor 52a is provided with the head frame 51 . A 
rack 47a is provided with the arm 47 along the arm 47. 
The gear 52b of the slide driving unit 52 is engaged with 
this rack 47a. 



[0037] As shown in Figs.6, 7 and 9, a head support 
portion 53 in the shape of a level plate is formed on the 
head frame 51. A plurality of absorption sets 55 
(Although the number in the present embodiment is 19, 

5 the number is not always 19 and two or more may be 
provided.) are supported by the head support portion 53 
through bushes 53a extending in the up and down direc- 
tion. A plurality of absorption sets 55 supported by one 
head support portion 53 comprises an absorption set 

10 aggregate as a bundle. Each absorption set 55 has a 
tube body 56 in the shape of a bar, extending in up and 
down direction, and this tube body 56 penetrates the 
head support portion 53 through the bush 53a and the 
like. That is, the tube body 56 is free to slide in the up 

75 and down direction (the direction as shown by the 
arrows E and F) with respect to the head support por- 
tion 53. A stopper 56a having the size so as not to pass 
through the bush 53a, is provided at the portion near the 
top end of the tube body 56. The tube body 56 is sup- 
go ported by the head support portion 53 such that this 
stopper 56a is on the head support portion 53 so as to 
stop the head support portion 53 by the stopper 56a. 
[0038] As shown in Figs. 6, 7, 1 0, 1 1 , pads 57 in the 
shape of a cone, which are vacuum pads, are provided, 

25 facing the lower hand (the direction as shown by the 
arrow F) with the lower end of the tube bodies 56. 
Besides, pad protecting members 59 (The pad protect- 
ing members 59 are shown with two-dot chain line con- 
cerning only a part of the absorption sets 55 in Fig.1 1 

30 for simplification.) in the shape of almost a cylinder, 
open in the lower direction, are provided at the portion 
near the lower end of the tube body 56, covering and 
protecting the periphery of the side of the pad 57. The 
upper side portion of the pad protecting member 59 is a 

35 taper portion 59a in the shape of a taper, making itself 
thinner for the upper hand. On this occasion, the inside 
of the pad 57 is connected and communicated with an 
air path 56c (Fig.6) which is the inside of the tube body 
56 through the lower end of the tube body 56. Tubes 60 

40 (are shown with a straight line, such as a dashed line in 
respective figures for simplification), which are expand- 
able spiral tubes, are connected with the upper end side 
of the tube bodies 56 through joints 56b , communicat- 
ing these air paths 56c and the inside of the tube 60 with 

45 each other. 

[0039] And, as shown in Figs.6 through 8, a hori- 
zontal tube support portion 61 in the shape of a plate is 
provided with the head frame 51 , facing the head sup- 
port portion 53 in the upper and lower direction above 

so the head support portion 53. The end portion of the tube 
60 of each absorption set 55 is connected with and sup- 
ported by this tube support portion 61 through an appro- 
priate joint 61a (which is omitted in Fig.7). By doing so, 
it never happens that many tubes 60 might be twined. 

55 On this occasion, a pressure transfer member 62 which 
is comprised of another tube is connected with each 
tube 60 through the joint 61a. The top end of the pres- 
sure transfer member 62 is connected with a vacuum 
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pump 63 (The pressure transfer member 62 and the 
vacuum pump 63 are shown only in Fig. 6.)- During each 
pressure transfer member 62, a valve 65, free to open 
and close the inside of the pressure transfer member 
62, is provided as shown in Fig.6. Each valve 65 is 5 
selectively free to be driven by a predetermined valve 
driving unit which is not shown. The absorption set 
aggregate 550 which is comprised of a plurality of 
absorption sets 55 are densely located, adjacent to 
each other such that these pads 57 form circular outline, 
as shown in Fig. 10. 

[0040] The laser beam machining equipment 1 and 
the palletizing robot 20 are comprised as explained 
before. Then, the machining and the classification of a 
workpiece with the laser beam machining equipment 1 
advance as shown in the following. That is, as shown in 
Fig.1, the raw material workpieces 70 A, which are 
stored and piled at the raw material stacker 2, are taken 
out in order, and the raw material workpieces 70 A taken 
out are carried to each laser beam machine 3 in order 
by the carrier robot 7. The raw material workpieces 70A 
carried in order are cut and machined in order at each 
laser beam machine 3, and the machined workpieces 
70 finished machining at each laser beam machine 3, 
are carried to each classification head 5 in order by the 
carrier robot 7. On the other hand, the machined work- 
pieces 70 carried to each classification head 5 are car- 
ried on each pallet 10 of each workpiece stocker 9 in 
order through the palletizing robot 20 with the routines 
explained hereinafter in detail. 

[0041 ] That is, the palletizing robot 20 is positioned 
at a desired position in such a manner that the motor 
22a is operated in the travel driving unit 22 provided with 
the suspension frame 21 so as to rotate and drive the 
gears 22b, 22b, then, the suspension frame 21 is moved 
and driven through the gears 22b, 22b and the racks 
1 1b, 1 1b engaged with the gears 22b, 22b in the direc- 
tion as shown by the arrow A along the guide rails 11, 
1 1 . so as to stop by the brake function of the travel driv- 
ing unit 22. Then, the suspension frame 21 is positioned 
at the position corresponding to the machined work- 
piece 70 to be carried from now on, on the classification 
head 5 (the position correspond ng to the direction as 
shown by the arrows A and B above the machined work- 
piece 70). 

[0042] Subsequently, the first frame 25 is moved 
and driven in the direction as shown by the arrows C 
and D along the movement rail 23 with respect to the 
suspension frame 21 in such a manner that the motor 
26a is operated in the move driving unit 26 provided with 
the first frame 25 so as to rotate and drive the gear 26b, 
through the gears 26b and the rack 23a engaged with 
the gear 26b, and the first frame 25 is positioned at a 
desired position by the brake function of the move driv- 
ing unit 26. Then, the first frame 25 is positioned at a 
position almost just above the machined workpiece 70 
to be carried from now on, on the classification head 5. 
[0043] Subsequently, each absorption set aggre- 



gate 550 of four head units 45 is moved and positioned 
in horizontal two-dimensional direction above the 
machined workpiece 70, fitting in the form of the objec- 
tive machined workpiece 70, for instance, as shown in 
Fig.5. This movement positioning is executed by per- 
forming (a) rotation and positioning of the suspension 
frame 35, (b) rotation and positioning of the arm 47 and 
(c) sliding movement and positioning of the head frame 
51, explained hereinafter 

(a) . Rotation and positioning of the suspension 
frame 35. At first, the motor 36a is operated in the 
rotation driving unit 36 between the second frame 
29 and the axis 33. By doing so, the pulley 36b is 
rotated and driven so as to rotate and drive the axis 
33 with respect to the second frame 29 in the direc- 
tions as shown by the arrows R1 and R2 in the fig- 
ure with the rotational axis CT1 as its center. In this 
way, by the rotation of the axis 33, the suspension 
frame 35 side is rotated and driven with respect to 
the second frame 29 side in the direction as shown 
by the arrows R1, R2 in the figure. And, when the 
suspension frame 35 side is rotated to a desired 
position, the suspension frame 35 side is stopped 
and positioned by the brake function of the rotation 
driving unit 36 side. 

(b) . Rotation and positioning of the arm 47. This is 
separately performed in each head unit 45. That is, 
in each head unit 45, the driving motor 49 provided 
with the bracket 46 is operated and the arm 47 is 
rotated and driven in the direction as shown by the 
arrows S and T in the figure with the rotational axis 
CT2 as its center through the output axis 49a. In 
this way, when the arm 47 is rotated to a desired 
position, the arm 47 is stopped and positioned by 
the brake function of the driving motor 49. 

(c) . Sliding movement and positioning of the head 
frame 51 . This is also separately performed in each 
head unit 45. That is, the motor 52a of the slide driv- 
ing unit 52 provided with the head frame 51 in the 
head unit 45 is operated so as to rotate and drive 
the gear 52b, and the head frame 51 is slid and 
moved in the direction as shown by the arrows P 
and Q along the rails for sliding 50, 50 through the 
rack 47a engaged with the gear 52b. When the 
head frame 51 is slid and moved to a desired posi- 
tion in this way, the head frame 51 is stopped and 
positioned by the brake function of the driving unit 
52. 

[0044] As explained before, by respectively per- 
forming (a), (b) and (c), or by performing one or two of 
the (a), (b) and (c), or by performing (b) and (c) concern- 
ing at least one of the four head units 45 when (b) and 
(c) are performed, each absorption set aggregate 550 
of the four head units 45 is moved and positioned in a 
horizontal two<Jimensional direction with respect to the 
stationary second frame 29 side, that is, with respect to 
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the machined workpiece 70 on the classification head 5, 
and is positioned, fitting the shape of the machined 
workpiece 70 to be carried from now on, as shown in 
Fig.5, for instance. Thereafter, the motor 32a in the nut 
driving unit 32 of the first frame 25 is operated so as to 5 
rotate and drive each nut member 31 by the motor 32a, 
then each screw member 30 engaged with each nut 
member 31 is driven for the lower hand. Then, the sec- 
ond frame 29 side is moved and driven in the lower 
direction (the direction as shown by the arrow F in the w 
figure) with respect to the first frame 25 side, being 
guided through a plurality of rods 27 and the guide holes 
25a inserting these rods. 

[0045] The moving and driving of the second frame 
29 side with respect to the first frame 25 side is further 75 
continued. That is, the absorption set aggregate 550 of 
the four head units 45 is brought down, and the nut driv- 
ing unit 32 is stopped to operate in such a state that 
each pad 57 of these absorption set aggregates 550 is 
abu tted on the m achined work piece 70 on the class rfi- 20 
cation head 5 so as to stop the movement of the second 
frame 29 side with respect to the first frame 25 side, as 
shown in Fig.5. In this case, the descent of the second 
frame 29 side with respect to the first frame 25 side may 
be continued to some degree after each pad 57 of the 25 
absorption set aggregate 550 is abutted on the 
machined workpiece 70, also. For instance, when the 
descent of the second frame 29 side with respect to the 
first frame 25 side is continued after each pad 57 is 
abutted on the machined workpiece 70, the head sup- 30 
port portion 53 supporting a plurality of absorption sets 
55 is brought down as shown in Fig. 13 (The pad pro- 
tecting member 59 and the like are omitted in Fig. 13). 
However, each absorption set 55 is free to move in the 
upper direction, relatively with respect to the head sup- 35 
port portion 53, slidably moving the tube body 56. Then, 
the head support portion 53 is free to move in the lower 
direction, relatively with respect to each absorption set 
55. Accordingly, even if a plurality of absorption sets 55 
are abutted on the machined workpiece 70, and these 40 
absorption sets 55 remain with respect to the machined 
workpiece 70 in this state, the head support portion 53 
side is smoothly brought down without giving unpre- 
meditated power to these absorption sets 55. In this 
way, even if the movement quantity of the second frame 45 
29 side with respect to the first frame 25 side is not spe- 
cifically correct, the operation of abutting each pad 57 of 
the absorption set aggregate 550 on the machined 
workpiece 70 is accurately and safely executed. 
[0046] Since each absorption set aggregate 550 of so 
the four head units 45 are already positioned, fitting the 
shape of the objective machined workpiece 70, for 
instance, as shown in Fig.5, as mentioned before, these 
absorption set aggregates 550 are brought down to the 
machined workpiece 70, thereby many pads 57 of these 55 
absorption set aggregates 550 are appropriately abut- 
ted on the machined workpiece 70, for instance, as 
shown in Fig.5. 



[0047] On this occasion, as shown in Fig. 15, in the 
four head units 45 of the present embodiment, the rota- 
tional axis CT2 which is rotational center of each arm 47 
are located at intervals of 90 degrees with the rotational 
5 axis CT1 of the axis 33 suspending the suspension 
frame 35 as its center on the same circumference, and 
the length of each arm 47 is slightly shorter than the dis- 
tance between the rotational axes CT1 and CT2. 
Besides, since the absorption set aggregate 550 of 
10 each arm 47 is free to move from the portion near the 
rotational axis CT2 of the arm 47 to the portion near the 
top end of the arm 47, the boundary RF1-RF4 capable 
of positioning each absorption set aggregate 550 in a 
horizontal two-dimensional direction (in the level plane) 
75 is the boundary shown by the oblique line of Fig. 15 with 
each rotational axis CT2 as its standard, for instance 
(The two-dot chain line in Fig.1 5 shows the locus which 
the arm 47 and the absorption set aggregate 550 
move). Besides, since the whole of each head unit 45 is 
20 rotated and moved with the rotational axis CT 1 as its 
center by the rotational movement of the suspension 
frame 35 side with respect to the second frame 29 with 
the rotational axis CT1 as its center, as mentioned 
before, the boundary RG capable of positioning each 
25 absorption set aggregate 550 in a horizontal two-dimen- 
sional direction (in the level plane) with the rotational 
axis CT1 as its standard is the boundary inside the cir- 
cle with the rotational axis CT1 as its center, as shown 
in Fig. 15, for instance (shown by the dashed line of 
30 Fig. 15). That is, even if the machined workpiece 70 to 
be carried has any of shapes, the positioning of each 
absorption set aggregate 550 with respect to this 
machined workpiece 70 is appropriately performed as 
long as the machined workpiece 70 to be carried is in 
35 the boundary RG of the lower hand of the suspension 
frame 35. 

[0048] As shown in Fig.16 (Fig.5) or Fig.18, for 
instance, the absorption set aggregate 550 of the arms 
47 is moved and positioned to the portion near the rota- 
40 tionai axis CT1 , gathering the top ends of each arm 47 
to the portion near the rotational axis CT1 . thereby the 
positioning of the absorption set aggregate 550 with 
respect to the small workpiece 70 in the shape of U near 
the rotational axis CT1 (Fig.16) and the circular work- 
45 piece 70 near the rotational axis CT1 (Fig.18) is exe- 
cuted. As shown in Fig. 17 for instance, one absorption 
set aggregate 550 (the absorption set aggregate 550 of 
the lower side of the paper in the figure) is positioned 
further putting close to the rotational axis CT1 from the 
so state of Fig. 1 8. thereby the positioning of the absorption 
set aggregate 550 wfth respect to the small triangular 
workpiece near the rotational axis CT1 is executed. 
[0049] As shown in Rg.19 or Fig.21, one arm 47 
(the arm 47 of the lower side of the paper in the figure) 
55 is rotated and moved so as to keep away from the rota- 
tional axis CT1 from the state of Fig.1 8, and the absorp- 
tion set aggregate 550 of the another arm 47 different 
from the precedent arm 47 (the arm 47 of the right side 
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of the paper in the figure) is moved along the arm 47 so 
as to keep away from the rotational axis CT1, thereby 
the positioning of the absorption set aggregate 550 with 
respect the workpiece 70 having complex shape, which 
is long and narrow in the right and left direction of the 
paper in the figure (the long and narrow shape having a 
projection) is executed. 

[0050] Besides, as shown in Fig.20, two arms 47 
(the arms 47, 47 of the lower side and the right side of 
the paper in the figure) are rotated and moved so as to 
keep away from the rotational axis CT1 from the state of 
Fig. 19, thereby the positioning of the absorption set 
aggregate 550 with respect to the workpiece 70 having 
further complex shape in comparison with the shape in 
Fig. 19 is executed. Besides, as shown in Fig.22, two 
arms 47 (the arms 47, 47 of the lower side and the right 
side of the paper in the figure) are rotated and moved 
from the state of Fig. 18 so as to keep away from the 
rotational axis CT1, thereby the positioning of the 
absorption set aggregate 550 with respect to the work- 
piece 70 which is longer in the right and left direction of 
the paper in the figure, having a complex shape, in com- 
parison with the shape in Fig. 18 is executed. In addition 
to the above-mentioned, the four absorption set aggre- 
gates 550 are positioned with various patterns, which 
are not shown, thereby the positioning with respect to 
the various workpieces having a complex shape can be 
executed. 

[0051 ] After the four absorption set aggregates 550 
are positioned on the machined workpiece 70 as shown 
in Fig.5, the absorption of the workpiece 70 is per- 
formed. The vacuum pump 63 (Fig.6) is operated in 
advance and the valve 65 of each pressure transfer 
member 62 is in the state of being closed. Then, the 
valve 65 of each pressure transfer member 62 is driven 
so as to be in the state of being open in order to absorb 
the workpiece 70. By doing so, the pressure of the 
inside of each pad 57 connected with the vacuum pump 
63 through the pressure transfer member 62, the tube 
60 and the tube body 56 is decreased so as to generate 
suction force. Since each pad 57 abuts on the objective 
machined workpiece 70 as shown in Figs.5 and 13, suc- 
tion force generates between the pad 57 and the work- 
piece 70 so as to absorb the workpiece 70. On this 
occasion, in a plurality of pads 57 of one absorption set 
aggregate 550 as shown in Fig.11, there may be the 
pads 57 completely positioning on the workpiece 70 
(the pads 57 having marking in the figure) or the pads 
57 projecting from the workpiece 70 (which may be 
completely out of the workpiece 70 or a part of which 
may be out of the workpiece 70, having no marking in 
the figure). That is. in each pad 57, suction force sepa- 
rately generates. Therefore, the suction force to the 
workpiece 70 does not effectively generates in the pad 
57 out of the workpiece 70. but in the pad 57 completely 
positioning on the workpiece 70. regardless of the pad 
57 out of the workpiece 70, the airtightness between the 
pad 57 and the workpiece 70 is maintained and suction 



force effectively generates. Then, even if all of the pads 
57 of the absorption set aggregate 550 is completely 
certainly not on the workpiece 70, the suction force nec- 
essary for certainly absorbing the workpiece 70 can be 

5 gotten. Therefore, even if the workpiece is one having a 
width smaller than the absorption set aggregate 550 or 
one having fine and complex shape, the suction force 
effectively generates so as to absorb the workpiece with 
no problem. Then, it is very convenient. When the work- 

io piece is absorbed, the valve 65 is driven such that it 
becomes to be close state in the pressure transfer 
member 62 corresponding to the pads 57 out of the 
workpiece 70. By doing so, no vain suction force gives 
to the pad 57 to which effective suction force does not 

75 generate by the workpiece 70, and this energy can be 
saved. Besides, by doing so, the pad 57 out of the work- 
piece 70 can be prevented from absorbing ones exclud- 
ing the workpiece 70 to be absorbed, such as the 
classification head 5 and the other workpieces 70, or 

20 from absorbing dust, so it is very convenient. 

[0052] After the machined workpiece 70 is 
absorbed as mentioned before, the second frame 29 
side is moved and driven with respect to the first frame 
25 side in the upper direction (the direction as shown by 

25 the arrow E in the figure) by the nut driving unit 32 so as 
to raise the absorbed machined workpiece 70 to a pre- 
determined height. Subsequently, the suspension frame 
21 is moved and driven along the guide rails 11, 11 in 
the direction as shown in the arrow B by the travel driv- 

30 ing unit 22 so as to stop the palletizing robot 20 at a 
desired position (the position matching to the pallet 10 
of the workpiece stacker 9 to be delivered the absorbed 
machined workpiece 70 in the direction as shown by the 
arrows A and B). 

35 [0053] Subsequently, the first frame 25 side is 
moved and driven with respect to the suspension frame 
21 along the movement rail 23 in the direction as shown 
by the arrows C and D by the move driving unit 26 so as 
to move the absorbed machined workpiece 70 to a 

40 desired position (the position almost just above the 
position on the pallet 10 to be delivered the machined 
workpiece 70). Then, the first frame 25 side is stopped 
so as to position. Furthermore, the axis 33 is rotated 
and driven with respect to the second frame 29 in the 

45 direction as shown by the arrows R1 and R2 in the fig- 
ure with the rotational axis CT1 as its center by the rota- 
tion driving unit 36, and the suspension frame 35 side is 
rotated and driven in the direction as shown by the 
arrows R1 and R2 in the figure so as to adjust the direc- 

50 tion of the absorbed machined workpiece 70 in a 
desired direction. 

[0054] Subsequently, the second frame 29 side is 
moved and driven with respect to the first frame 25 side 
in the lower direction (the direction as shown by the 
55 arrow F in the f igure) by the nut driving unit 32 so as to 
bring the absorbed machined workpiece 70 down on the 
pallet 10. Furthermore, the second frame 29 side is 
moved and driven with respect to the first frame 25 side 
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in the lower direction so as to further bring the absorbed 
workpiece 70 down. Then, as shown in Fig. 12 (The 
absorption set aggregate 550 and the simply shown 
head frame 51 are only shown on the palletizing robot 
20 side for simplification in Fig. 12.) or as shown in 
Fig. 14 (The pad protecting member 59 and the like are 
omitted in Fig. 14), the workpiece 70 is put on a prede- 
termined position on the pallet 10 (on the workpiece pile 
700 already piled and put in the figure, but may be on 
the surface of the pallet 10). After putting, the valve 65 
of each pressure transfer member 62 is made close so 
as to release the suction force between each pad 57 
and the workpiece 70 and release the absorption of the 
workpiece 70. Then, the absorbed carried workpiece 70 
is delivered, putting on the workpiece pile 700 on the 
pallet 10. 

[0055] On this occasion, after the absorbed 
machined workpiece 70 is put on the pallet 10 side, the 
movement and driving of the second frame 29 side with 
tespectJo thelinsOrame 25 side in the lo wer direc tion 
may be continued to a degree. When the movement and 
driving of the second frame 29 side with respect to the 
first frame 25 side in the lower direction is continued 
after the machined workpiece 70 is put on the pallet 10 
side, the head support portion 53 supporting a plurality 
of absorption sets 55 is further brought down as shown 
in Fig. 14 (The absorption sets 55 absorbing the work- 
piece 70 are two in the center of the paper in the fig- 
ure.). However, since the head support portion 53 is free 
to move in the lower direction relatively with respect to 
each absorption set 55 as explained before, the head 
support portion 53 can be brought down without preven- 
tion by these absorption sets 55 even if each absorption 
set 55 abuts on the workpiece 70 and the like and is not 
further moved in the lower direction and stopped. Then, 
the absorption set 55 receives no unpremeditated 
power by the head support portion 53 and the like. That 
is, even if the movement quantity of the second frame 
29 side with respect to the first frame 25 side is not spe- 
cifically correct, the putting and the deliver of the 
absorbed machined workpiece 70 is appropriately per- 
formed. Then, it is very convenient. And, since a plural- 
ity of workpieces 70 is generally piled and put as the 
workpiece pile 700 on the pallet 10, the putting position 
of the workpiece 70 to be put thereon (the height level) 
is different depending on the height of the workpiece 
pile 700 adready existent. However, even if the move- 
ment quantity of the second frame 29 side with respect 
to the first frame 25 side is not specifically correct in the 
palletizing robot 20 of the present embodiment as men- 
tioned before, the absorbed workpiece 70 can be put on 
and delivered to a predetermined putting position (the 
height level). Therefore, even if the movement quantity 
of the workpiece 70 in the up and down direction at the 
time of descending is always set constant for instance, 
the putting and deliver of the workpiece 70 in the height 
level different according to respective cases can be 
appropriately performed. Therefore, the control of the 



movement quantity in the up and down direction is 
made simple, then it is convenient. 
[0056] When the machined workpiece 70 is put and 
delivered, the carried workpieces 70 are put and deliv- 

5 ered, making the workpiece piles 700 beside the 
already existent workpiece piles 700, as shown in 
Fig. 12 and Fig. 14, for instance, since it is necessary to 
classify many workpieces, effectively making use of the 
limited space on the pallet 10. In this example, the 

w already existent another workpiece piles 700 exist, 
higher than the putting position to be put the absorbed 
workpiece 70 (the height level) just under the absorption 
sets 55 which does not absorb the workpiece 70 (two 
absorption sets 55 of the left side of the paper in 

15 Fig. 14). Therefore, when the absorbed workpiece 70 is 
brought down, at first, the absorption set 55 which does 
not absorb the workpiece 70 (two absorption sets 55 of 
the left side of the paper in Fig. 14) abuts on the upper 
face of another workpiece pile 700. However, when the 

20 descent of the workpiece 70 is continued as it i s, only 
the absorbing sets 55 abutting on the workpiece pile 
700 remains to be in abutting condition, and is slidably 
moved in the upper direction relatively with respect to 
the head support portion 53. This is because each 

25 absorption set 55 is individually free to move in the up 
and down direction relatively with respect to the head 
support portion 53 in one absorption set aggregate 550. 
Therefore, the absorption set 55 abutting on the work- 
piece pile 700 does not prevent the descent of the head 

30 support portion 53 side. On the contrary, these absorp- 
tion sets 55 receive no unpremeditated force from the 
head support portion 53 side. And, the absorption sets 
55 aborbing the workpiece 70 are brought down without 
hindrance, and the workpiece 70 can be put and deliv- 

35 ered to a predetermined putting position. Even such a 
narrow place, the workpiece 70 can be appropriately 
delivered. 

[0057] The pad protecting member 59 in each 
absorption set 55 has a function of preventing from 

40 inadvertently absorbing outside dust when suction force 
generates in the pad 57, in addition to preventing from 
damaging by colliding a plurality of pads 57 with one 
another in the absorption set aggregate 550. After the 
positions of respective absorption sets 55 are shifted in 

45 the up and down direction in the absorption set aggre- 
gate 550 as shown in Fig. 14, the absorption sets 55 
which moves in the upper direction with respect to the 
head support portion 53 by raising the head support 
portion 53 side descend by the dead weight (may be 

so compulsorily brought down by using a screw or the like) 
so as to match all of the absorption sets 55 to the same 
height as shown in Fig.6. On this occasion, the pad pro- 
tecting member 59 of a plurality of pads 57 adjacent to 
one another has the taper portion 59a on its upper side. 

55 Therefore, when the pad protecting members 59. 59 
adjacent to each other are shifted in up and down direc- 
tion and are returned to the same height again, the 
lower end side of the pad protecting member 59 going 
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down from the upper hand abuts on the taper portion 
59a of the adjacent pad protecting member 59 which is 
in the lower hand, then the pad protecting member 59 
slips down along this taper shape. Then, catching the 
pad protecting members 59, 59 each other can be pre- 5 
vented, so it is convenient. 

[0058] Thereafter, by the routines similar to the 
above-mentioned, the palletizing ro ^ ot 2 o is traveled 
and moved in the direction as shown by the arrow A to 
the classification head 5 putting the workpiece to be car- 10 
ried next. The four absorption set aggregates 550 are 
positioned, fitting the objective machined workpiece 70 
on the classification head 5 by the movement and posi- 
tioning of the first frame 25 with respect to the suspen- 
sion frame 21 in the direction as shown by the arrows C 15 
and D, (a) the rotation and positioning of the suspension 
frame 35, (b) the rotation and positioning of the arm 47 
and (c) slidably movement and positioning of the head 
frame 51 . By bringing the second frame 29 side down 
with respect to the first frame 25, a plurality of pads 57 20 
of each absorption set aggregate 550 are abutted on 
the objective workpiece. Thereafter, the workpiece is 
absorbed by these pads 57. By raising the second 
frame 29 side with respect to the first frame 25, the pal- 
letizing robot 20 is traveled and moved to the workpiece 25 
stocker 9 in the direction as shown by the arrow B. The 
workpiece absorbed and carried by the rotation and 
positioning of the first frame 25 with respect to the sus- 
pension frame 21 in the direction as shown by the 
arrows C and D and the rotation and the positioning of 30 
the suspension frame 35 side is adjusted so as to match 
with the position to be put on the pallet 10 of the work- 
piece stocker 9. And, by bringing the second frame 29 
side down with respect to the fist frame 25, the 
absorbed workpiece is put on the putting position, and 35 
the absorption by the pads 57 is released. Then, the 
deliver finishes. By repeating such a series of opera- 
tions, the machined workpieces 70 put on each classifi- 
cation head 5 in order are absorbed and carried in order 
so as to be put and delivered on the pallet 10 of each 40 
workpiece stocker 9. 

[0059] As mentioned before, in the palletizing robot 
20 of the present embodiment, a plurality of absorption 
set aggregates 550 is provided, free to respectively 
move and position in the horizontal two-dimensional 45 
direction by (a) the rotation and positioning of the sus- 
pension frame 35, (b) the rotation and positioning of the 
arm 47 and (c) slidably movement and positioning of the 
head frame 51 . Therefore, each absorption set aggre- 
gate 550 can be appropriately positioned with respect to 50 
the workpiece having a complex shape, then, the work- 
piece can be absorbed and carried with no problem. 
Besides, each absorption set aggregate 550 is com- 
prised of a plurality of absorption sets 55 which pads 57 
are provided adjacent to each other. Then, suction force 55 
individually generates in the pads 57 of each absorption 
set 55. Then, even if some pads 57 of the absorption set 
aggregate 550 are out of the workpiece, the workpiece 



can be appropriately absorbed by the remainder pads 
57. Then, the fine complex workpiece having the width 
smaller than the absorption set aggregate 550, for 
instance, can be also absorbed, so it is very convenient. 
[0060] In the above-mentioned embodiment, the 
tube body 56 and the pad 57 are fixedly connected in 
the absorption set 55. But, as an another example, the 
tube body 56 and the pad 57 may be connected with an 
universal joint (not shown) or the like so as to rotate the 
pad 57 in all direction with respect to the tube body 56 
(for instance, in the direction as shown by the arrow Ml , 
M2, M3 or M4 shown in the right edge of the paper of 
Fjg.ll). By doing so, even if the workpiece is one having 
an irregular portion by pressing machining or the like 
(not shown), the pads 57 are adjusted to the surface 
having the irregular portion by appropriately rotating 
each pad 57. Then, effective suction force can be gen- 
erated between the pad 57 and the workpiece. So, the 
absorption and carry of the workpiece having an irregu- 
lar portion can be performed. 

[0061] In the above-mentioned embodiment, the 
absorption set aggregate 550 is free to move and posi- 
tion in a horizontal two-dimensional direction through 
the horizontal direction moving structure, which is com- 
prised of the axis 33, the suspension frame 35, the rota- 
tion driving unit 36. the arm 47. the driving motor 49, the 
head frame 51 . the slide driving unit 52 and the like. But. 
the horizontal direction moving structure may have 
another various structure. For instance, the arm having 
a flexible joint at a plurality of parts can be provided with 
the second frame 29 or the like so as to put the absorp- 
tion set aggregate 550 on the top end side of this arm. 
[0062] Besides, in the above-mentioned embodi- 
ment, the tube body 56 in the absorption set 55 is the 
member connecting and supporting the pad 57, being 
free to move in the up and down direction with respect 
to the head support portion 53, and is the absorbing 
means for transferring reduction of pressure from the 
vacuum pump 63 side to the pads 57. But, as an 
another example, the slide member in the shape of a 
bar, which does not serve an absorbing means may be 
adopted in place of the tube body 56, and the absorbing 
means which is comprised of a tube or the like, con- 
nected with the vacuum pump 63 side, may be directly 
connected with the pad 57 connected with the slide 
member. 

[0063] In the respective embodiments, the absorp- 
tion head is applied in the laser beam machining equip- 
ment. But, the absorption head according to the present 
invention is not limited for only the laser beam machin- 
ing equipment, and can be applied to the other type of 
machine tool equipment, also. 

[0064] The present invention is explained on the 
basis of the embodiments heretofore. The embodi- 
ments which are described in the present specification 
are illustrative and not limiting. The scope of the inven- 
tion is designated by the accompanying claims and is 
not restricted by the descriptions of the specific embod- 



11 



BNSDOCID: <EP 



099554 2A2_I_> 



21 



EP 0 995 542 A2 



22 



iments. Accordingly, all the transformations and 
changes belonging to the claims are included in the 
scope of the present invention. 

Claims 5 

1 . A workpiece absorption carrier unit, comprising: 

a machine body being free to move and drive at 
least in a horizontal direction; 10 
a head support rest provided with said machine 
body, being free to raise, 
one or more absorption means aggregates 
provided with said head support rest, being 
free to move and position in a horizontal two- 75 
dimensional direction through a horizontal 
direction moving structure; 

said absorption means aggregate having a plu- 7. 
rality of absorption means provided such that 

— absorption. ^rtions_are__adjaaent_to_<^e_^o _ 

another; and 

an absorption driving means connected with 
each of said absorption means. 

2. The workpiece absorption earner unit as set forth in 25 8. 
claim 1 wherein a plurality of said absorption 
means aggregates are provided, and these plural 
absorption means aggregates are free to individu- 
ally move and position in a horizontal two-dimen- 
sional direction through said horizontal direction 30 9. 
moving structure. 

3. The workpiece absorption carrier unit as set forth in 

claim 1 wherein respective absorption means of 10. 
said absorption means aggregate are supported, 35 
being free to respectively individually move in up 
and down direction. 

4. The workpiece absorption carrier unit as set forth in 
claim 1 wherein said absorption driving means has 40 
an absorption control means for intermittently con- 
trolling absorption slate of each absorption means. 

5. The workpiece absorption carrier unit as set forth in 
claim 1 wherein said horizontal direction moving 45 
structure has a frame provided with said head sup- 
port rest, being free to rotate and position, an arm 
provided with said frame, being free to rotate and 
position and a head putting portion for putting said 
absorption means aggregates, provided with said so 
arm, being free to move and position in a horizontal 
direction. 



a slide portion in the shape of a bar provided 
with each of said absorption means, movably 
supported in an axial center direction with 
respect to said head body, being independent 
of another absorption means; 

an absorption portion densely located, being 
adjacent to one another in non-absorption 
state of an object, provided with a top end of 
each of said slide portions; 
an air absorption means connected with each 
of said absorption portions; and 
an intermittent absorption control means pro- 
vided with said air absorption means, capable 
of individually on-off controlling of absorption 
operation of air to each of said absorption por- 
tions. 

The absorption head as set forth in claim 6 wherein 
said slide portion in the shape of a bar is formed in 
the shape of a hollow tubs, j^yjng^jyjth th erein, 



and said air path comprises a part of said air 
absorption means for absorbing air from each of 
said absorption portions. 

The absorption head as set forth in claim 6 wherein 
each of said absorption portions is supported, rotat- 
ably in all direction with respect to said slide portion 
in the shape of a bar. 

The absorption head as set forth in claim 6 wherein 
a moving means of said head body is provided with 
said head body. 

The absorption head as set forth in claim 6 wherein 
each of said absorption portions has a cover means 
for covering each of said absorption portions and a 
taper portion is formed on said head body side of 
said cover means. 



6. An absorption head, comprising: 
a head body; 

a plurality of absorption means, provided with 
said head body; 
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(54) Carrier unit lor holding a workpiece by vacuum and vacuum holding head 



(57) A head support rest 29 is provided with ma- 
chine bodies 21 , 25 being movable and drivable in a hor- 
izontal direction, being free to go up and down. One or 
more absorption means aggregates 550 are provided 
with the head support rest 29, being free to move and 
position in a horizontal two-dimensional direction 
through a horizontal direction moving structure 33, 35, 



36, 47, 49, 51 and 52. The absorption means aggregate 
550 has a plurality of absorption means 55 provided 
such that absorption portions 57 are adjacent to one an- 
other. Absorption driving means 60, 62, 63, 65 are con- 
nected with each of absorption means 55. Then, a fine 
workpiece having complex shape can be also appropri- 
ately absorbed and carried. 
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